Silica-induced pulmonary fibrosis involves the reaction of particles with interstitial rather than alveolar macrophages.
Macrophage-derived products have been implicated in fibroblast stimulation following particle deposition in the lung. To assess the role of macrophages in the alveolus versus those in the interstitium in the induction of pulmonary fibrosis, we compared the pulmonary response to silica when phagocytosis occurred predominantly in each of these compartments. One group of mice received intratracheal silica which was phagocytosed largely by alveolar macrophages (AM). A second group was exposed to whole body irradiation prior to receiving the same dose of silica. This prevented the usual efflux of PMN and monocytes into the air sacs, allowing passage of silica particles across the alveolar epithelium to reach the interstitial macrophages (IM). In the irradiation plus silica group, many large interstitial granulomas were formed at 2-4 weeks, and collagen levels were significantly greater than in all other groups at 16 weeks. More silica was found in a lung tissue residue and in lymph nodes of these animals. Pulmonary fibrosis was limited to interstitial areas where there was a high level of retained silica, whereas peripheral regions of the lung, where free AM containing silica were found, did not show fibrosis of the alveolar walls. The results suggest that factors secreted by IM in response to silica are more effective in stimulating fibrogenesis than secretions made by the AM into the alveolar space.